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(57) [fi»] 

i-5*R#tfclc;tevvt, MiE«fta!*o*ffiUillKE«ft 

*«* * * 6«Mk»frtaxa t . was* ta * tifc 
gHfcffl # * k *t l -c ffl iBK» 
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B— • 



S 2- 



HB $ 

S|§ 
III 



el a 



1 

U8** 1 1 »a&»rt©#»«w«>£ffii^ 

iffl jBttfeaft^SBi- flfr asiftffl *f tiJ * 6 aft 
»]ft# xm t , mrffltt * nfcKftffl * * l r tt£ 

* fcfftli S*T * v * /ufiiftK*:»i*1"*SJSX 
a t Sr r. (OCfi^-CfflSMIS 9 iS L tf 5 J: 9 Ufc - t * 

[28**2 ] 892d»ft»ift^xei:iw*aaRffixat«) 
* * fc i±bc * * hJ aipft * a> e>#BM* 

[28**31 fi»aa#;*#ifcxgtt, gr3B*ffl«»rt^ 

*»A Loo«?S§l tf^affi^S 
tt#*/<-S*lft«s.fc 9 48 - fc **Mft ^StS** 2 IE 

[28**4] (WiEBIfldHft»xa4:(WaBE«:xai:»4 
5S8*JSiSEifto*IBi*«fe, 

[23**5] (»3aaft«ift«xfiii»iE*^#i«xs 

|c Ufc w t -f 618** 2 ffi®^$K*ft 0 

[28**6] ttEKJCXfitt. fifoiWMf*tf*BR 

[28**7] fflaSi-l&ffil&tt* 150-4 00^(7)® 

[28**8] fflaasftsii^^ttx h 2 o, h 2 o 2 . 

[00 0 1] 
[0 0 0 2] 

fctfRtttffli, Wffrr'^ ^3ft*KS««ftfttf iflSft«3ft 
[0 0 0 3] -ft^WiatiiaiL-Ctt, S/JJa^BftEB 
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UBftES. W*.tf#^^^taftEt (Ta 2 0 5 ) 
^e>*i8{Wr&Jl-*5. ::^&MBftBiH\ SKTfeU© 

7VU3*S/ Kt?ife5^V^^ h^r^V^/l' (T a (O 
C 2 H 5 ) 5 ) (»T, PETkt»t) ^ftSP^ 

/<? «ftu :M««tt^W^^«Jttf4iot 

(Chemical Vapor Depositio 
n) \z£!>9l'9*&M& (Ta 2 Os ) *:SiMa.*"C 
V^6 0 

[0004] rw^v^^saftKS:^- 

;h/C^6. 1-**%, 3yi«»J:9 48* 

IMt^-t^W^iKBK:, * 2 fc KM y4*«»f*S 

ti-c*^ rcoy— * 2 1 kim ^4 toBa^Bt-s 

5 i 0 2 $IM*S i ON4fcttH#OS-&»J:U48ff 
jBK6ft^L-CTa 2 Os J:0tt6*^^H«ftB8«: 

/i«ftBi8±.^ w&mkwt^&i&z&jkirzit 

ftO^!>+^^^JHt*fc*«*.tfT i NBi o^U 
6o HE#>*A«ftR8 0T*offfflR6tt. 

[0 0 0 5] 

6 J-JcflM $ H6 ^ v * /HgfftBI 8 ^IRWtt, a»i* «> J: 

i00Ag«i:#»l^<ftoW5. Z0>9>*A*k 
ftRortR^-hfi* WjttfrtBBaac^eoot;!!*© 

C VDfilcK^B?!-^ 1 5 00 A/mi nStt^>iCSV^R 

u-h-CfcS^ JbseoiilcBtfi ooAS^^y 

^ /u^ftK 8 a < ifss-r 6 fc c v d f,m 

40 iMS:Mx.tf4 1 0 c ca&<7){S;i!i!C&£ tr^ilS^- h 
^(ft< L-C, l 00Aea<oKW^*v^/ueftlSES:«f 

[0 0 0 6] L*»U4*«e>. ^y^yulSftBSoiaBSt'- 
6 t . t*t.r»rt? LT ffiBS u- h (if&r t-CKWa > h 

50 ftffiUTt**^ifi:-H«fci'ara* t M&*«*^ 



3 

Atfttz^'tt. Mi i (a) \z/fiir£ 
i/a ym$\zte\i^xit$*^w<o^&&6<n&&^T* 

;U7r^^fI^Ta 2 O5 ^©1 4 *«»tS tfc«£Bt?» 

1 (B) C/T<ti:^:, *^*/wBMfcl8S8#»J*Sn 
.ha»fttfcai 4<OMditfcffi^R*$ti5fcfe, 

[0007] ~<D&5tm{h&% / £'tZ>k, 9>&a<® 

WjWv x W#*>RWH 1 #1 0 0 ASffi-Ct, RW* s fi? 
^»»roffiWH2*«3 0AeflEI-fto-CL*v\ :^ 

S^^i&fx #J *■ * ^ * /HMUR 

(Metal InsulatorMetal) 
^t^^K^oT'SPW^^ feU 2 (A) K*5 

«t9*ST«'i2ffiTr*)f?, rwT»t2fi§3tt«9xtf S i 

0 2 i9*«HW««a5±»c»**ix, *fc. TSP'S 

T»®«3<D«i6i UTtt, WitfK-^K*JV}3 
[0008] ^rLT, Hi 2 (b) tojrf «fc5i;:> ^ 

J: ? 4T« 3 M&8R 5 t\C * * &SR 

(DlcMlt, ^JBBfftt*BSS-e«>SS i0 2 ±-Cf4ft*7» 
* /uBMfcR 8 » 7 4 7 4 Ktt l-J*tt t "C U £ o T l 

< 4683**. IS, ttlc, F»ia«3iMIHfttffl5<D 
SMMM-fci^-C* 9 #«£LT^fc. - 

<msfi\ 2 (o {oi>-r<t rwiiiei]x.tf^ 

r^i)AJ: 59 4£ hW&ft? 1 itiB^U, r*Wi;^3, 
[0009] -err. T\ +fflEfAtt* k,aHaiS£&<$ft-*- 5 



l) 0 0 1 6 4 3 4 5 

5 tf> I w % m&X* t> ESWWdB l& -te^ AS v *rmo 

9 y v ;i>®itm*w&& < JiM-r 5 ^ t &j*er& 

ifcSrjfcttfflffi (#E5 2000-080904) (Ct KJ>T< 
[00 10] bZZX\ k3MaSttt\z£M+ 

[0011] 

t«*aS«?t«rfl £ 5CVD^]R'ett<c<, ^ot^IK 
^li:triiaotM^±^^«MLD (M 
LD:Molecular Layer Deposi 
t i on) *!WrH5jKUf?5ri:lcJ:o-caB«tt* 

sri:^«tf3**M(-^:ofcto-efc^, -r^fcfe, fit 

[0012] :hW9, 5d«KiS*»Mt-C«ifiKJ«? 
Klr-^f off Ko tMt 5 ; 9 

.nisi: oni-, jffflttwxei?fl(rEjft«**rt^?JA ufc 
tv rnuintf, aft«ft«xsi:Kii;i:fi4:«>in-e 

50 T*i8Krt?ft Lfc*R*rtr5 



(-4) 

5 

[0 0 13] z<n?lft, ;3#Jfi 3 HJfisE-f 5 ct9(-> Hii 

»f£ * ft *M* * * 5 # * * s ft v ^ t\ $K&a<£> * ^ 
[00 14] M«li, «x.*i«M*«5^S^i-5 

fc.fcv\, :«fti:t), &a«*rt<DErtfc#Pl£-fr* 

«fc 5 4?H&flSfflU:-Cf r 9 o 
[0 0 15] Jfl*«7ii^-t5ct9t^ Wx.tfB93Bia 
S®ffltt> 15 0-4 0 0t^lirttfc5, fifl 

2 O, H 2 O2 * O3 Wrt0^fft^lo"Cfc5o 
[0 0 16] 

[00 17] «La«»2 0OT«B«]SStwtt, 

X/V (BftfHft&^a) 32h N 2 #**JA/X/U3 
ftyX/V3 0, 3 2, 3 4lM«2 0«!:So 

>ii£<7>55 1 3Sl£«t?tt* ttOfttf* 0£C3#*) tltP 
KT (a>^x h^rv'^y^/l' : Ta (OC2 H5 ) 

b ) mitmt Lxm\ 2 o ftffl^ 
5, -zx\ h,BPETtt»ttl'C«»4ro-c, WffcS 
(M/r«*-r) Sw,t <j / Mfb^^-r^^»f£-c^a^§32 o 

rt'^7A-i*5. sH!-, »«ft!B2 0»FI!IHD^:!t & 
«»8 2 0rtw#BBii«:*IH-r5fcAwtt;att>:ntt» 
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#S*M3 6*«#rtS*t-C*sD, :©»5<n3 6i:tt, » 

[0 0 18] r.O*Qfa^82 0«77>^82 4<D&^ 
Pitt, ^Jx.^^7 i >^^^^^-^^^-^3 8lC £ t^ 

t\ :©*«W2 ooT8»©Blln»2 2ti, Mx.tf 
^_ h 3: * (oris u-f*«smk 401:^ *H*^iffi 

lc*9WHl*I»c4**i"0*8. Z<D**y7%42±. 

*H©**aWiL«r^a:4: LT*^#- h 4 4tf«ffl. 

!:J;o-CM»2 0W:^t'CD- K$^tt7>o- 

[0 0 19] mz. K±©J:5^«*Shfc*BaSWtr 
fflv ^Cft 4^n5*»W*te«>*B 1 3iaSWfcov*TH 2 
Rt/H3t*ISL-CiKW'r6. *-f, #»««4 0«r* 
T^tTyn- K^Hi-*5V^T > ^x/^-F4 4iI 

iSlgCt, B 9 IC/i^t J: 9 4#KR6 ttTV> 
£ 0 -LH-ig^h^cfc Jrty7 p S4 2[iMi:J:#U 

^at-OTtLfc**^*- H 4 4liM^2 0^)TS 
BBP«2 2 J:f3rt«-«ALTn-K*n, 
oBBP«2 2tt*-ry^»4 2lc < t9Bli:6>lx-c, 
»g2 OrtSrffiBB-rsrttcftS (B2WP1) 0 
[0 0 2 0] -t L"Cv ^W^^3 0 0 C CM: 

»j$Loofeas»2 ort&K£3i# u @f soe^. 

«;ttf40Pa (0. 3To r r) eai-8l*H*5 (jS 

P2) 0 ro^K, «a*»2Ort*0f3£<oiE**-e 

0 s c cmg^*ISi«WAy^>3 2*>btt 
»U ±8S3 0 0 c C(7)7 P nir^?RS^^±6'E4 0 P a(D 

(A) ^>?-TJ:5^**W#*^WOlWfR6«)aBB 

(£P3) „ :w«t9!:*i^ / ;)f^ 

»S*. >f*t<»0. l»-6 0 0»fi«tf4 5o - 
lOcc-lOOOcc (5d 

[0021] rcoi9:^, afldBft«xaa«»f Lfc4 

ibrt (£P3) , *5Si*w«$&*rf?lhL"C, 'xf^ 
r.fS^»ff-r5, -PiSft#^4tT 

5^ fcjap4*-e«fK««»i-*- rwfBf««tto. oic 



T 

c * — ' 3 c c (mm u&vfo&o ^<ot$s »>^^w(7? 

ir&i*^ D*]3 (B) li/f<^J:9[ci5>f^^mffi^ 
MS (PSiA) o^U]M^^>^^&MblE5 (Ta 2 O 
5 ) 5 0A«^S o z<nm<Dbifo&$UT<D£o 
\^M^tl, frfc^X 9 7^3-^ (C 2 H 5 OH) 

2Ta (OC 2 H 5 ) 5 +5H 2 0 - Ta 2 O5 + 

1 0C 2 H 5 OH T 

[0 0 2 2] Z<DU$(D •? nir^^^li. *^y7#*£ 
LXON2 %*<OW.\tfy> 1 0 0 0 s c c mfi/£-e&9. 
7 p Pir^/±^(ipT;mi^^b»JM^XSi:[p1i:4 0 Pag 

PET#^ffiR/££±ffc£ LrS^1-^>ct 
JS$SI1> #j;ttfl 5 0-4 0 0^<D$S|$rt{C,££U r 
rtTil±3$<^J: 9 KKB&oafcfflf+tf xat H C 3 0 0 
t;^$£L-o^ 0 r.^yn-tr^iESriU o o<C££i;i 

5 C V DrtRW8£ LTfHM-6 ± 5 K«iiMaS##fl5 

5 0t.fc9t>(K<fcSi:* M»PET«il?§§ 

2 0 ft-^SA * ft 5 i iff*>fcS«{fc uilot:^ 

5rt*-c#ftv\ *fc. ff4u^ia*«Btt2oo- 
4 0 ov<o®mftxhz>o 

[0 0 2 3] *tz, k&<D£o\zmmtt*iT.UkRfc 

x a <o ? * -t * a t>* 7" d ir * i± ti * c tec k a £ -t* 

tiHftfM* p i? * JX ^ <o fc 5 sJWB* v ^ 

X\ Z<Dft, *>\o-~?y V*fah$*tZ>Z.bi>^mtte 
5o r^KfE*QfaS:«x.tf2»S«, #£L<I*10# 
- 6 0 #a£frft 5 r. t \c X 9 . 4 8 #i»?H 

SixTW** $ i Ae*o^v^yuSMkJB5 0A*s 
7fM£ft£ 0 r^<t5ic, RJSXSMftrLfcfcfetfP 
ETe&flW&SrttitL (^P4) , mi^tfc 
J:5ft»rk«f+«fXfl (^P2-^P3) fcRfcxa 

(^P3-SP4) ^rcollff-e^p 4-/?,p 9{c>"n-r 
J:5lwia*l69iSWrt^ (M3 (C) RTIM3 

(D) ) , JB2MHO^>^;uSftE5 0B«»«:itSl 

[0024] r^J:9^b^ft?/XfStKttVEm<to 

?$\ awa^ei owsiffiffor, W3 (ej k^-tj: 

(K) £/iW-*}fti::rt, h«a -i£<£> HfBfc 
troT5fclW*>*/l*KSfl:El5 OA-50 K^fibtlf: 
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45 B ::*>«): 9 ICLT, ti&©1f^*/i'<0RlSXS#» 
TUhttfetf (£P9) . 5r*/NW«rgfS^> > 
y\li&-£X&\&£ J £ WPlO) . &51&2s2 0ftri>b 

fttf .OS t R&xa <b£r ooiff-efflft WIB 9 S tff 5 
r t d «t «9 > &iffiRj£Sr fcft 1 1" aKJ&"C$> Y- u^/v-c 

Ltz<DX\ 4i&t LX<D9>f/i>m\:f&te> iV^^felS 

A-i 0 0 Aeffi^#Sf{-S?^^>^^^tK5Sr. Uffl 

[0 0 2 5] ^fc, J:3BSBl*IS«t*iWS*^^>8tt 

S^*5V^T^ 1 ■ 3 P a (0. OlTorr) -6 
20 6 5 Pa (5To r r ) U&<DmWftXftl 

ffiftffl^i: L-C*SS« (H 2 O) Srffl^fc*^ - 

ni-PB^sn-r. aaft*** (h 2 o 2 ) 

(0 3 ) S:fflv>6«t 5(-UTt<tv\ ^fi, ±-JE85l* 

ixbwSXSfflJw. iffm©ig-C±E«!l88 2 o rt^ 
?JALfc^{L»l^^, *^iiPET^*jBii«»2 0 
rt^ffi^^fe#^i-5fc«>«)*^S^XSS:fT5 <t 5 
30 l£LTfc«fcV\i 

[0 0 2 6] Bj4tir.^«fc5**l8W*ifeo35 2^tKfi»] 

PTfi, H 2 1»|c*+BMk«l(*i»xa4:RJtxat coPpI 
fttfRl6xat«flS«lft»xai:©Wllc, twn*^ 

W^/^»Iglt £P13-^P14, 1 5-^ 

p i 6, fipi 7-^;p i 8Xtf£p 2 o-^p 2 1 in 

40 jfiPll-jSPl 2-Cff*3*i533S5l#t*^#»xa 

flfwxa tepi i -jSp t 2©«*i*»o -efflfS^ 

^2 ort(c?JA*iifc^fcff]^*VMiPET^S:« 
^p i 4| 1 MirM<^ti5^^^xmxii. roiffiift^e 

fb»]ft^/Xa (^P l 2-jRP 1 3) HT«a»»2 0 
fcWCfc 5 !), jfAP 1 5 -&P 1 6iii|-C^Sn^^ 

^»i:ait, roi^uK^Rtt r.ffi (^p i 4-/ap i 

50 5) |CT»S|»«2 Ort^VJASftTSdffit^ffifr+S 
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100 2 7] :©*^»If E :^rt5WWiSff ^WS^M^fftL/K/^OT, t&oT, 

itfO. 4Pa (0. 00 3Torr) I«t5: [0 0 3 0] ftK, *«M**©MLD*E!tlt*OC 

tiaotP ET^^/K?^'xiS:»-r5^^S^fflii VDJ&R (JfeO»lffl2 0 0 0-8 0 9 0 4 fcTRw tfc 

{t^^-^f^iJg^^tr^rtas-CtS. 70 CVDritRfctfofca* (4*ES2 0 0 0-8 0 9 04\cm 

#*#»iatt, 0Sx.tf l~2#|S]fSf£ffx.tf.k tfLfcJWfetatr) iM^* 5 2 0 O'CRIf 3 0 0'CK 

v\ ro«t9lc, ^tWftlSSrtf5ri:^J:0. r*iiW*«M©MLDdW*rfTofce*©*Ji^h«) 

JWffl2 0rtfcSALfc«*fc, ««4U£ttj*RR£fc*f 3 3aS«o*lfetfJ*IR*tTofci»olS**rvU, »*A 

4+6^#aM5FU4v^-C, *dStt*»j»<k»WHt tt£*»:7p-fc*mS* 2 0 0*CfclW»L-C l 0 0H«S 

K S SMSEfctfai-f Srt^OiO, '(So-C, ttftft 9SLfc8£\ iS*Bttifefc©:/n-fc;*ia«*:3 0 0t; 

«i-«it*W«i:4a. « 5. tfc. e*Cttft»ttiS (UB2 0 00-80 90 

[0028] jtf**»iai: 4) KB*Lfc*s-ei«RUfc«#*r*L-c*J9. 7n 

a-^Rf&XSo^roDE^tll-^ Mx.fi 4 o P a tUEfiU l o'C-cfeS. 

JSttLTistttf, *.lStlloTl3|-£E/jfftt4Sro [00 3 1] ro^57Wfle»«»4J:5K. SffiftU 
T% !SttU:JSEa8MRfcff5&Kasfc<*0, *»W**©«*A, BlWhfJxi. 2AR 

«ffii*^iflaflSUr^/u- 7? hifo-hStf-S::*** 051. 5A**L-C*J0, *SSW*tt©8dWiCVD 

"HBt<e«. J:EH4lc*i-»2 3at«-C», j*RfcJ:Stt*D<D4. 5 A&Vft©m«w*ifelc J: 5 

TMX\ #*miRU&5\£ i£*C©2 AiiJ t»$m?'hS<4oTfc 
x/-?-v ! ^Oi*)(7)v^-fn^--*O^S:5iWWW79 50 !>> feftS-A: WELTS., ft, #36 W 

««Kff5J:5KU-CfcJ:v\ dtftu-htt, limSfcOO. 5 AS*** 9, 300 

[0 0 2 9] t9 5l*r«JJ:5**»W**»5B3 9iltW 1C©»£I4 l . oAfS^T-fcofc. *fc, H7liaSE*s 

©{6*14:*^^ A^-v-h-efci. M44B95 4:«rlt 4 1 0*CU-CCVDj«RSrffofc«Ft*«W»MLDj« 

«LTW r©H 5 K*1"iB 3 Rfcifofci$o*ft€;h.©R+©«*»«**i-/7 7 

^#«ffl35sfi9l#*ff*tfv\ -ewm-^liE^ttW Wo»3 35as«©*ifet?»«RSrtrofc«p©»* (^"t 

(ME) 03«tttff*«ffc*T^^#«ffl4:fiHt^^^ ^iESli 3 0 OX:) frtfU mEBttt**ro-«»fcC 

-^MfcfPtffoTV^. H5+ir*5^r»l, #*#«ffl VDrtRfctTofcftO** (rn-tr^?ti«l44 1 0°C) 

tBffr*, -SP 1 l -iftP 1 1-1, ^P13- 40 &/T<-f. 

jgP13-l, £P15-jSP15-1. SP17-/S [0 0 3 2] ZCO^fy 7i)*hfflbt)*ti:il *> 

P l 7 - l &y^;P20-^P20-l mcXftfrtiX *yuaMUB«>««tt»"PT«*ii6 / >4< i feVS 5 0 

^^#«ffl5FfiHt^^'<-^»mi*, A*-CI±, t>ttBJ:9fc*38M«>1*ttA»*as»*fi« 

, 1 _ 1 _^ pi2n ^;pi3-i-/ipi4, fipi rot?[*M-$'>!w/hS<>5e-3T*>9, ^ti!- J: '0 laiiWtWt 

5-i-ifipi6, £Pi7-i-£Pi 8&tM?.P2 dt*58W>/ifcl-J:SR«^ s ^'!c l 9^tLTV^r.i:WJ 

'*wx'M\zm;t#xvr*}Mim#x'--i>m ; <r> -c, p KT^tJtir*-*- y r#^t un 2 ^«rm 
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[0 0 3 3] *fc, .ha#*ffi«-Ctt, 
fflL» 16©fltL-Cft*ft!:i4, BI8!ct>/pi"J:9 

ifefcaffl+a -*"ttt>%, W8 (A) fc* 

-r^ics io 2 «j:9ft6wratt»Ea5±«c»rtsn 

(B) frF-i- \*X9*s9fy& 
fkK8«r»*-r5BSI-. ildTSfi Ufc J: 5 *BI l^iaflE. B=/J 

JW MtttiR 5 hie M«©W * # > # ^BHfcH 8 £i£$2 

a«-c#*. tSot, 0 8 (c) ic^-T^^tc, rwiH 

JiJP Itk 2lC*5V^-CttWLfc»^iRftoT 
«*^FA»»9 (Mi 2 MM *«»4UTV^ftv>o-e, 

T , 0flx.tf M IS (Metal Insulator 
Semiconductor) ><*S9 1- *>S 

[0034] *fc % ^wT*fi, iMHffSrc* 

fcUTtt, ¥8Mfr**'MClR£S*ti% LCDS®, # 
[00 3 5] 

T*#5 0 »#Hl* 3, 5, 6, 7, 8fcttfc1-*BW 

mi k k o x ^ w t tc x *) 

&Wft®vMRMO* >*/^fc«!S 4:85ft a < Mt5^ 
fj-tf nfli KJC r.st owe* nSSrtf 5 £ 5 

*^ttw»^xsrae35s^*ia-e&, Sot, 
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isfctf ^ fc#-e* a** 4 i^jE^saw^ 

tf, «9»»rt«>n£/3«r»»*-&5^S* s ft^ ro ^ $ 
[fcM^Q^ft&W] 

[H2] #»W#tfe0>SJ i *ffi«©ffi*i*r>iW-*-f A ^ 

[B5] *»W*ifeOJB3*!fc«Ott*Lt>Hi-#^Af- 
[B6] met 4 1 Ot^rcVD^KSrtfofcWpi:, & 
R*trofctta>*ft€ft©R^*iBfc* «t^7t 
[i7] ?a*4 l o < Clc-CCVDj*R«rfrofci*i:** 

[0 8] m I Mffiia^**'*^*^**'^*^^ 

[09]* >9frWdB&#- vmm^m^tifv 

* ' < ^ * fS jS ^ - W * * i" $r E 0 "C 5 o 
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